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METHOD FOR FORMING MAGNETIC GAP OF VIDEO SIGNAL ERASURE 
HEAD, ERASURE HEAD, AND VIDEO RECORDER HAVING THE SAME 

BACKGROUND OF THE INVENTION 

The invention relates to a method for forming a gap for an erasure head in 
a video apparatus, an erasure head, and a video recorder having the same. 

There has conventionally been known such a configuration for a full-width 
erasure head used in a video cassette recorder (VCR) etc. that as disclosed in, e.g. 
Japanese Utility Model Application No. SHO 56-77020, SHO 57-173124, or SHO 
63-99307 or Japanese Unexamined Patent Publication No. HE! 7-220229, to form 
a head gap for that head, two cores made of a magnetic substance sandwich 
therebetween a sheet made of a non-magnetic substance used as a gap and two 
sheets of an adhering or welding member sandwiching this non-magnetic sheet so 
that the cores and the non-magnetic sheet may be adhered or welded with each 
other via these sheets of adhering or welding members. 

Besides the above-mentioned configuration that one sheet of non-magnetic 
substance and two sheets of adhering or welding members are interposed between 
two cores, there has been known such a configuration that a melting type non- 
magnetic substance is melted between two cores and then solidified to provide a 
gap by itself. Specifically, the gap is formed according to steps shown in FIGS. 10. 
In the back face of a magnetic block 100 shown in FIG. 10(a), a rectangular escape 
portion 101 is formed upward from the bottom face of the magnetic substance 100 
by cutting and the like as shown in FIG. 10(b). Next, as shown in FIG, 10(c), in 
the top face of the magnetic substance 100, a groove 102 is formed downward by 
cutting etc. in a rough C-shape and perpendicular to the extension direction of the 
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escape portion 101, following which, as shown in FIG. 10(d), in the center line of 
the bottom of the groove 102, a roughly rectangular gap groove 103 with an 
appropriate width is formed by cutting etc. in the extension direction of the groove 
102. Next, as shown in FIG, 10(e), a non-magnetic glass rod 104 is placed on the 
gap groove 103 and then, as shown in FIG. 10(f), is melted and flowed by an 
appropriate method into the gap groove 103 and solidified, so that then the bottom 
surface of the magnetic block 100 is polished to a curved face (R-shape) indicated 
by a broken line 106, thus finally forming a core 110 having a shape indicated in 
FIG. 10(g). 

However, in a configuration disclosed in Japanese Utility Model 
Application No, SHO 56-77020, 57-173124, or SHO 63-99307 or Japanese 
Unexamined Patent Application No. HEI 7-220229, to form a gap in an existing 
core, it is necessary to use one sheet of a non-magnetic substance and two sheets of 
an adhering or welding member by a complicated engineering method, thus 
resulting in poor productivity and expensive manufacturing costs. This in turn 
increases the costs for manufacturing an erasure head or video recorder using 
such a core. Moreover, a core formed by a method shown in FIGS. 10 has a small 
gap width of 50 - 100 jam and so is difficult to machine and also, to avoid cracking 
the core when it is formed by heating a core material, e.g. ferrite, and a gap 
material, e.g. glass, it is necessary to match their linear expansion coefficients 
properly, which is accompanied by such another problem that the glass melted and 
flowed into the gap is liable to have an air bubble generated therein and if it occurs 
in the glass surface, that surface has a minute recess, to which a magnetic particle 
fi:'om a tape is liable to stick when the tape travels in contact with the gap, thus 
deteriorating the video signal quality and resulting in noise being raised at the 
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recess. 

SUMMARY OF THE INVENTION 

In view of the above, it is an object of the invention to provide a simple 
method for forming a gap at a high quality erasure head, an erasure head formed 
by this method, and a video recorder using this erasure head. 

This is accomplished by a method according to the invention for forming a 
magnetic gap for a video signal erasure head. The erasure head comprises a back 
core made of a magnetic substance wound with an excitation coil and a front core 
arranged opposite to this back core, in which the above-mentioned front core 
includes two magnetic substances constituting a magnetic path and a non- 
magnetic substance interposed between these to provide a magnetic gap; said 
magnetic gap forming method comprises the steps of sandwiching the above- 
mentioned non-magnetic substance between the above-mentioned two magnetic 
substances when the above-mentioned front core is assembled; and adhering or 
welding the above-mentioned magnetic substances and non-magnetic substance 
with each other integrally. 

According to the invention, a front core having a non-magnetic gap 
constituting an erasure head is formed by a simple method without generating an 
air bubble in the gap, thus avoiding forming a recess in the gap surface. 

The above-mentioned video signal erasure head gap forming method 
according to the invention comprises the steps of sandwiching a sheet-shaped 
non-magnetic substance which provides a magnetic gap between the above- 
mentioned two magnetic substances to thereby adhere or weld the above- 
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mentioned non-magnetic substance to the above-mentioned magnetic substances 
in order to form an integrated assembly; cutting an expected rear side surface of a 
head in this assembly in the height direction of the head to thereby form a groove; 
and polishing an expected front side surface of the head in the above-mentioned 
assembly so that it may provide an axi-symmetrical curved face. 

By this method, it is possible to simultaneously conduct the step of forming 
the front core made of the magnetic substances constituting the erasure head and 
the step of forming the gap made of the non-magnetic substance. 

According to the invention, the above-mentioned assembly is a block in 
shape with a size large enough to form a plurality of front cores at a time, with the 
gap being formed by a further step of, prior to the above-mentioned polishing step, 
cutting and dividing the above-mentioned assembly in a direction perpendicular to 
the face of the above-mentioned non-magnetic substance into a plurality of sub- 
assemblies having the same size. By this method, it is possible to manufacture 
the front core in which the non-magnetic substance providing the gap is 
sandwiched between the two magnetic substances, more than one at a time. 

The invention relates to a video signal erasure head having a gap formed 
by the above-mentioned method. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, advantages, and features of the invention will 
be more apparent from the following description taken in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is a perspective view for showing an erasure head related to one 
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embodiment of the invention; 

FIGS. 2(a) to 2(d) are illustrations for showing steps of forming a front core 
having a gap; 

FIGS. 3(a) to 3(d) are illustrations for showing steps of forming the front 
core having the gap more than one at a time; 

FIGS. 4(a) and 4(b) are illustrations for showing other steps for forming 
the front core having the gap more than one at a time; 

FIGS, 5(a) and 5(b) are illustrations for showing further other steps for 
forming the front core having the gap more than one at a time; 

FIGS. 6(a) and 6(b) are illustrations for showing further other steps for 
forming the front core having the gap more than one at a time; 

FIGS. 7(a) and 7(b) are illustrations for showing further other steps for 
forming the front core having the gap more than one at a time; 

FIGS. 8(a) and 8(b) are illustrations for showing further other steps for 
forming the front core having the gap more than one at a time; 

FIGS. 9(a) and 9(b) are illustrations for showing further other steps for 
forming the front core having the gap more than one at a time; and 

FIGS. 10(a) to 10(g) are illustrations for showing one example of a prior art 

gap forming method. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The following wiU describe a method for forming a gap for an erasure head 
used in a video cassette recorder related to one embodiment of the invention (or an 
erasure head and a video recorder manufactured by this method for forming the 
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gap according to the invention) with reference to the drawings. FIG. 1 is a 
perspective view for showing an erasure head H in one embodiment of the 
invention. The erasure head H comprises a C-shaped back core 1 made of a 
magnetic substance (e.g., ferrite) and a front core arranged opposite to this back 
core 1 in such a configuration that this front core 3 is formed by arranging a 
magnetic gap 6 made of a non-magnetic substance (e.g., non-magnetic ferrite, 
glass, or plastic) between two magnetic substances 5 with its both sides being in 
contact with the side faces of the respective magnetic substances 5. The back 
core 1 is wound with a coil 7. 

FIGS. 2 show steps for forming the above-mentioned front core 3, FIG. 
2(a) is an perspective view and FIGS. 2(b) - 2(d) are top views. As shown in FIG. 
2(a), two blocks 13, 13 made of a magnetic substance sandwich a non-magnetic 
substance 16, which is adhered or welded with the two blocks 13, 13 to thereby 
form one block 11 (assembly) as shown in FIG. 2(b). The adhesive agent used 
here may be an epoxy resin. Next, as shown in FIG. 2(c), in a face B of the rear 
side of the head, the block 11 is cut from its top face downward (in the head height 
direction) to a position indicated by a dotted line 18 to thereby form a groove 20. 
Then, a face F of the front side of the block 11 is polished to a shape indicated by a 
dotted line 21 to provide a round shape (R-shape), thus forming a shape of a front 
core 3 such as shown in FIG. 2(d). After the non-magnetic substance 16 is thus 
adhered or welded as the magnetic gap between the two magnetic substances 13, 
13 to then form the front core 3 machine by machining, the front core 3 can be 
formed by a simple method. They are welded specifically by placing the non- 
magnetic substance 16 as sandwiched by the two blocks 13, 13 with a pressure in a 
heating furnace and then welding them. Preferably, the non-magnetic substance 
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used in welding is non-magnetic ferrite. 

FIGS. 3 show steps for forming the front core more than one at a time. 
FIGS. 3(a) and 3(c) are perspective views and FIGS. 3(b) and 3(d) are side views. 
As shown in FIG. 3(a), by sandwiching a sheet-shaped non-magnetic substance 33 
between symmetrically- shaped upper block 31 and lower block 32 made of a 
magnetic substance in which a groove 30 is previously formed at a predetermined 
pitch more than one in a face expected to be a head side face to then adhere or weld 
the non-magnetic substance 33 to the upper block 31 and the lower block 32, thus 
forming a larger sized block (assembly). Next, this large-sized block is cut off 
vertically along three two-dots-and-dash lines 35 perpendicular to the face of the 
non-magnetic substance 33 to thereby provide four blocks 37 and 38 as shown in 
FIG. 3(b). Then, each block shown in FIG. 3(c) is polished so as to provide a 
curved face (R-shape) opposing to the groove 30 in the block, thus completely 
forming the front core 3 as shown in FIG. 3(d). By this method, it is possible to 
simultaneously manufacture more than one the front core in which the non- 
magnetic substance is sandwiched between the two magnetic substances. 

FIGS. 4 to 7 respectively show other methods for simultaneously forming a 
plurality of front cores by sandwiching one sheet of non-magnetic substance 
between two magnetic blocks. In FIG. 4(a), a sheet-shaped non-magnetic 
substance 43 is sandwiched between a magnetic block 41 having a gap 40 therein 
and a magnetic block 42 having no gap therein and then adhered or welded with 
each other, thus forming a large-sized block (assembly). Next, this large-sized 
block is cut off along a solid line 44 perpendicular to the face of the non-magnetic 
substance 43 to thereby form four blocks (two of which are shown in FIG. 4(b)), 
which are then polished to provide a curved face (R-shape) indicated by a two- 
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dots-and-dash line 46 to thereby form a plurality of front cores at a time. 
Although in this embodiment of the method, the four blocks have been formed at a 
time, the magnetic block prior to being cut off may be of an even larger size to 
thereby form the block more than four at a time. 

In FIG. 5(a), a sheet-shaped non-magnetic substance 53 is sandwiched 
between two axi- symmetrical blocks 51 and 52 having a gap 50 therein of the same 
shape, which are then adhered or welded with each other to thereby provide a 
large sized block (assembly). Next, this large-sized block is cut off along a solid 
line 54 perpendicular to the face of the non-magnetic substance 53 to thereby form 
four blocks (two of which are shown in FIG. 5(b)), which are then polished to a 
curved face (R-shape) indicated by a two-dots-and-dash line 57 to thereby form a 
plurality of front cores at a time. 

In FIG. 6(a), a sheet-shaped non-magnetic substance 63 is sandwiched 
between a magnetic block 61 having a gap 60 therein and a magnetic block 62 
having no gap therein, which are then adhered or welded with each other to 
thereby provide a large sized block (assembly). Next, this large-sized block is cut 
off along a soKd Hne 64 perpendicular to the face of the non-magnetic substance 63 
to thereby form four blocks (two of which are shown in FIG. 6(b)), which are then 
polished to a curved face (R-shape) indicated by a two-dots-and-dash line 65 to 
thereby form a plurality of front cores at a time. 

In FIG. 7(a), a sheet-shaped non-magnetic substance 73 is sandwiched 
between a magnetic block 71 having no gap therein and a magnetic block 72 
having a gap 70 therein, which are then adhered or welded with each other to 
thereby provide a large sized block (assembly). Next, this large-sized block is cut 
off along a soHd line 74 perpendicular to the face of the non-magnetic substance 73 
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to form four blocks (two of which are shown in FIG. 7(b)), which are then poHshed 
to a curved face (R-shape) indicated by a two-dots-and-dash line 75 to thereby form 
a plurality of front cores at a time. 

FIGS. 8 to 9 respectively show methods for forming a plurality of front 
cores at a time by using a plurality of sheets of non-magnetic substances. In FIG. 
8(a), each of at least two sheets of a non-magnetic substance 80 is sandwiched 
between a predetermined-sized first magnetic substance 81 having a gap 85 
therein and a second magnetic substance 82 which has roughly twice the size of 
the first magnetic substance and also which has the gap 85 therein, which are 
then adhered or welded to thereby provide a large sized block (assembly). Next, 
this large-sized block is cut off along a solid line 87 parallel to the face of the non- 
magnetic substance 80 and also along a soHd line 88 perpendicular to the face of 
the non-magnetic substance 80 to thereby form four blocks (two of which are 
shown in FIG. 8(b)), which are then poUshed to a curved face (R-shape) indicated 
by a two-dots-and-dash line 89 to thereby form a plurality of front cores at a time. 
In the embodiment of this method, although the four blocks have been formed at a 
time, the number of the sheets of the non-magnetic substance may be further 
increased to provide a configuration of sandwiching these non-magnetic 
substances between a further larger number of the magnetic blocks, thus forming 
the block more than five at a time. 

In FIG. 9(a), each of at least two sheets of a non-magnetic substance 90 is 
sandwiched between a first magnetic substance 91 with a predetermined size and 
a roughly double sized second magnetic substance 92, which are then adhered or 
welded with each other to thereby provide a large sized block (assembly). Next, 
this large-sized block is cut off along a solid line 93 parallel to the face of the 
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magnetic substance 90 and also along a solid line 94 perpendicular to the face of 
the non-magnetic substance 90 to thereby form four blocks (two of which are 
shown in FIG. 9(b)), which are then polished to a curved face (R-shape) indicated 
by a two-dots-and-dash line 95 to thereby form a plurality of front cores at a time. 

An erasure head formed by any of the following methods is employed as a 
full- width erasure head in a video recorder. 

As mentioned above, by a method of the invention for forming a gap for an 
erasure head, since two cores made of a magnetic substance and a non-magnetic 
substance providing a gap are integrally formed by adhesion or welding, as 
compared to using a prior art of glass bonding, the front core can be formed simply 
with improved mass-productivity and lower manufacturing costs so as to provide a 
smooth gap surface kept free of a magnetic particle from a tape and also with no 
air bubble generated in the non-magnetic substance constituting the gap, thus 
preventing the video signal from being deteriorated. 

Also, it is possible to form the front core made of a magnetic substance 
constituting the erasure head and the gap made of a non-magnetic substance 
without a step of forming the groove in the gap, thus simplifying the 
manufacturing steps as a whole. And, it is possible to form a plurality of front 
cores in each of which a gap constituting non-magnetic substance is sandwiched 
between two magnetic substances, thus reducing the time required for 
manufacturing and also simplifying the manufacturing steps. Also, the front core 
can be formed simple, thus reducing the costs for manufacturing an erasure head 
using this front core. This in turn reduces the costs for manufacturing a video 
recorder using such an inexpensive erasure head. 
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